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性。［方法 /过程］在 Web of Science数据库下载纳米科学与纳米技术领域文献，构建期刊缩写 －全称 －学科类
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奖 1900 － 2011 年颁发的 365 项自然科学奖项中，有

























































































































































为 Andy Stirling提出的 Ｒao-Stirling 指数，考虑学科间
的相似性和相异性。相关公式如下:
Variety = vmax =文章参考文献所属的 WOS 学科类
别数
Disparity = 1v(v － 1)Σ i，j dij
Balance = 1ln(v)Σi pi lnpi




最多的个数，pi 为第 i 学科类别在参考文献中所占比

























本文选择汤森路透 Web of Science(WoS)的 SCI-
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EXPANDED数据库中有关纳米科学与纳米技术的文
献作为研究对象，检索式为 WC =(“Nanoscience ＆
Nanotechnology”)，并限定文献类型为 AＲTICLE、PＲO-
CEEDINGS PAPEＲ 和 ＲEVIEW，出版年为 2016 年，检
索日期为 2017 年 3 月 31 日，检索结果为 40 618。利用
L． Leydesdorff开发的WoS文献题录信息处理程序 ISI．
exe提取下载文献的题录信息，并生成关系数据库［19］。








(Web of Science Category，WC)，WoS 的《期刊引用报
告》(Journal Citation Ｒeports，JCＲ)网站上提供了每个






对照表。ESI Journal List 是基本科学指标数据库(Es-
sential Science Indicators，ESI)发布的包含 WoS数据库
中期刊和期刊缩写信息的列表［21］。将从 JCＲ 数据库
中获得的期刊全称 － 学科类别对照表与 ESI Journal
List的期刊全称 －缩写对照表进行关联，得到构建期
刊全称 －期刊缩写 －所属学科类别对照表，其中包含
WoS收录的 11 375 个期刊，最终得到 17 961 个期刊 －
学科类别映射结果，即平均一个期刊对应 1． 58 个学科







1 Alonso MI，2005，J APPL PHYS，V98 M． I． Alonso 2005 J APPL PHYS DOI 10． 1063 /1． 2006229
1 Barry SD，2011，CHEM MATEＲ，V23，P5096 S． D． Barry 2011 CHEM MATEＲ DOI 10． 1021 /cm202761k
1 Benchamekh Ｒ，2014，PHYS ＲEV B，V89 Ｒ． Benchamekh 2014 PHYS ＲEV B DOI 10． 1103 /PhysＲevB． 89． 035307
1 Bostedt C，2004，APPL PHYS LETT，V84，P4056 C． Bostedt 2004 APPL PHYS LETT DOI 10． 1063 /1． 1751616
1 Boykin BT，2005，PHYS ＲEV B，V71 B． T． Boykin 2005 PHYS ＲEV B
1 Boykin TB，2007，J PHYS-CONDENS MAT，V19 T． B． Boykin 2007 J PHYS-CONDENS MAT DOI 10． 1088 /0953 － 8984 /19 /3 /036203
1 Bricogne G，2006，INT TABLES CＲYSTALLO，VB G． Bricogne 2006 INT TABLES CＲYSTALLO
1 Buljan M，2010，PHYS ＲEV B，V82 M． Buljan 2010 PHYS ＲEV B DOI 10． 1103 /PhysＲevB． 82． 235407
1 Bulutay C，2007，PHYS ＲEV B，V76 C． Bulutay 2007 PHYS ＲEV B DOI 10． 1103 /PhysＲevB． 76． 205321
… … … … … …
40491 Zhou Y，2009，ADV FUNCT MATEＲ，V19，P3293 Y． Zhou 2009 ADV FUNCT MATEＲ DOI 10． 1002 /adfm． 200900702
表 3 期刊全称 －缩写 －学科类别对照表(部分)
期刊缩写 期刊全称 学科类别
2D MATEＲ 2D Materials MATEＲIALS SCIENCE，MULTIDISCIPLINAＲY
3 BIOTECH 3 Biotech BIOTECHNOLOGY ＆ APPLIED MICＲOBIOLOGY
4OＲ-Q J OPEＲ ＲES 4OＲ-A Quarterly Journal of Operations Ｒesearch OPEＲATIONS ＲESEAＲCH ＆ MANAGEMENT SCIENCE
AAPG BULL AAPG BULLETIN GEOSCIENCES，MULTIDISCIPLINAＲY
AAPS J AAPS Journal PHAＲMACOLOGY ＆ PHAＲMACY
AAPS PHAＲMSCITECH AAPS PHAＲMSCITECH PHAＲMACOLOGY ＆ PHAＲMACY
AATCC J ＲES AATCC Journal of Ｒesearch MATEＲIALS SCIENCE，TEXTILES
AATCC ＲEV AATCC ＲEVIEW CHEMISTＲY，APPLIED
AATCC ＲEV AATCC ＲEVIEW ENGINEEＲING，CHEMICAL








用 40． 73 篇参考文献。基于 MySQL 数据库软件，利用
期刊缩写 －全称 －所属学科类别对照表，将所下载的
每篇文献的参考文献根据其所属期刊映射至一个或多











































1 24 20 12 10 4 2 2 0 …… 0
2 19 16 25 22 3 1 4 0 …… 0
3 4 3 6 17 0 0 3 0 …… 0
4 6 11 6 14 0 1 5 0 …… 0
5 7 12 2 5 1 0 1 0 …… 0
6 6 15 12 17 0 0 4 0 …… 0
7 6 7 8 12 2 0 5 0 …… 0
8 32 14 19 18 4 0 1 0 …… 0
9 8 4 9 9 0 0 0 0 …… 0
10 7 0 7 6 0 1 0 0 …… 0





集中于 0． 2 － 0． 5 之间。结合直方图并查阅相关文献
可以将文献学科交叉分为三个水平:大部分文献的的
Ｒao-Stirling指数在 0． 2 － 0． 5 之间，属于中度学科交叉





ID 标题 Ｒao-Stirling 种类 均衡度差异性
29215 QUALITATIVE DATA ANALYSIS IN PＲODUCT DEVELOPMENT -AN EXPLOＲATION OF CLOSED LOOP
THINKING IN PＲODUCT ＲEQUIＲEMENTS
0． 81 15 0． 99 0． 87
8050 Settling into the midstream?Lessons for governance from the decade of nanotechnology 0． 80 19 0． 96 0． 85
40128 Mean Particle Diameters． Part VIII． Computer Program to Decompose Mixtures of(Truncated)Lognormal Parti-
cle Size Distributions Using Differential Evolution to Generate Starting Values for Nonlinear Least Squares
0． 78 25 0． 92 0． 84
28877 A ＲEVIEW ON THE NON-INVASIVE EVALUATION OF SKELETAL MUSCLE OXYGENATION 0． 77 21 0． 95 0． 80
13144 Study of the Airflow Patterns and of the Characteristics of Bio-Aerosol Nanoparticle Deposition in Human Upper
Ｒespiratory Tracts Based on Computed Tomography Scanning Ｒeconstruction
0． 77 28 0． 93 0． 81
25077 Techniques and Applications of Emotion Ｒecognition in Speech 0． 77 13 0． 96 0． 83
39339 Detection of airborne bacteria with disposable bio-precipitator and NanoGene assay 0． 77 26 0． 93 0． 79
21306 An Electrochemical Microbubble-Based MEMS Pressure Sensor 0． 77 26 0． 92 0． 82
20794 Mental Fatigue Monitoring Using a Wearable Transparent Eye Detection System 0． 76 17 0． 95 0． 83
… … … … … …
40336 Stress relaxation in pulsed DC electromigration measurements 0． 00 1 0． 00 0． 00
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Interdisciplinary Literature Discovery Based on Ｒao-Stirling Diversity Indices:
Case Studies in Nanoscience and Nanotechnology
Han Zhengqi1，2 Liu Xiaoping2 Xu Han1，2
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Abstract:［Purpose / significance］Discovering the interdisciplinary literature is an important prerequisite for inter-
disciplinary research． Finding domain-related interdisciplinary publications from vast amounts of literature quickly and ac-
curately will help researchers understand the new tendency of interdisciplinarity and identify the focal and hot themes of
the field rapidly． This paper presents a novel approach to discover the interdisciplinary literature based on Ｒao-Stirling di-
versity indices． Focusing on the case study in the field of nanoscience ＆ nanotechnology，we discussed the feasibility of
the method．［Method /process］Based on the nanoscience and nanotechnology publications in the Web of Science，we
mapped references to the Web of Science Category，constructed the subject distribution matrix and calculated the interdis-
ciplinary measure indices of the documents based on Python and Ｒ to find the interdisciplinary literature．［Ｒesult /conclu-
sion］The paper shows that the interdisciplinary literature discovery method based on Ｒao-Stirling diversity indices can
measure the degree of interdisciplinarity in the publication level and discover the interdisciplinary publications in the field
of nanoscience and nanotechnology． The method could be applied to other research fields．
Keywords:interdisciplinarity Ｒao-Stirling interdisciplinary literature nanoscience and nanotechnology
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